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Claims 

A method of identifying organisms by comparative genetic 
analyses, characterized in that coding and/or non-coding 
areas aiid/or functionally significant areas of highly 
conserveck genes and/or their homologous genes and/or 
their cDNA\ copies and/or their pseudogenes are amplified 
using PGR ^d are subsequently geno typed and analyzed. 



The method according to claim 1, characterized "in that 
one primer paj^ each is used for each specific segment 
of the highly Conserved gene, which is located in the 
highly conserve?^ exon region and/ or non-coding areas 



significant areas and/or in the 5*- 
f the gene and binds in as many 
[As asXpossible, preferable in all 
^s, and Y^st>les the amplification of 

e area! 



and/ or f unc t i onal^ly 
or 3 ' -untranslate 
studied species 
studied specie^ DNi 
the correspongCing geJi 



3. The method according 60 claims 1 and 2, characterized in 
that coding and/or norl^coding areas located between the 
primers and^^^^irtg either highly variant intron regions 
and/or variakt exon regions or 5'- or 3 ' -untranslated 
areas of th^ gene, are analyzed a.s regards their 
sequence and identified by comparison with the species- 
specific sequence variants 



4. The method according to claims 1 to 3 , characterized in 
that either the sense strand\or the antisense strand of 
any species DNA or also theiV PCR copies are used for 
the identif ication- 

5. The method according to claims U to 4, characterized in 
that preferably animals are identified. 



6. The method according to claims 1 \to 4, characterized in 
that preferably vertebrates are identified. 



7. The method according to claims 1 to 4, characterized in 
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ai i .3L 



that prefe^rably mammals are identified. 

The method Wccording to claims 1 to 4, characterized in 
that preferably plants are identified. 



The method according to claims 1 to 4, characterized in 
that genotyiag is carried out by DNA sequencing, any 
hybridization\ methods, restriction fragment length 
analyses, chra|matographic methods, spectroscopic and in 
particular mase-spectroscopic methods , allele-Specif ic 
PGR or by other methods suitable for detecting DNA 
sequence variants. 

The method according to claims 1 to 4, characterized in 
that exon and/or \intron areas as well as functionally 
significant areas of the highly conserved tumor 
suppressor gene PtW/MMACI and its homologues are used 
for amplif ication^nd^subsequent genetic analysis. 

11. The method ac^cordingr to claims 1: to 4, wherein cDNA 
copies of the'^ /pTEN/MflACl \^ene and its homologues are 



10 



13 



used for the genetic analysis. 



12. The method aqcording^ to claims 



to 4, wherein 



pseudogenes or ^s^gluents of pse^dogenes of the PTEN/MMACl 



gene and 
analysis . 



its \ homologues are used for the genetic 



The method according to claims 1 to 4, characterized in 
that preferably exons arranged side by side of the 
PTEN/MMACl gene and its homologues and/or the parts of 
the introns following \lie exons are analyzed 
genetically. 



14. The method according to claim:^ 1 to 4, characterized in 
that the exon regions 1 and 2\ and/ or 3 and 4 and/ or 4 
and 5 and/ or 5 and 6 and/or \6 and 7 and/or 7 and 8 
and/or 8 and 9 with the enclosed intron regions 1 and/or 
2 and/or 3 and/or 4 and/or 5 ank/or 6 and/or 7 and/or 8 



tJ ^ *j 3 fejrs e ... o ^ .1 7" o J. 
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as weil as the 5'- and 3 ' -untranslated regions of the 
PTEN/MMACl gene and their homologues are used for the 
genetia analysis. 



15, 



The methW according to claims 1 to 4, characterized by 
selectind areas of highly conserved genes and/or 
pseudogenAs and their homologues, constructing suitable 
oligonucleotides as primers which bind to the 
corresponding complementary coding and/or non-coding 
areas and/oir functionally significant areas, amplifying 
them by meanfe of a suitable technique and comparatively 
analyzing tlk sequence of the corresponding coding 
and/or non-coding area of various species by genetic 
analysis . 



16. 



17, 



18, 



The method according to claim 15, characterized in that 
areas of the PTfeN/MMACl gene and/or the pseudogene and 
their homologues v are selected. 



The method accordltng to diaims 15 and 16, characterized 
in that differing '^sequence segments of each individual 
exon, intron ,6r untranslated region of the PTEN/MMACl 
gene and theVt homologues or^he corresponding cDNA are 
selected. \ \ ^'^\ 



The method according %o claimi^^ 1 to 17, characterized in 
that genotypirlg of pig, DNA wh,ich is obtained preferably 
from foodstuff^, is carried out on the basis of the gene 
sequence variant of PTE^/MMACl containing a 9-base pair 
long deletion. 
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An oligonucleotide primed for the PGR and the sequencing 
of exon 1 and/or 5 ' -Vintranslated region of the 
PTEN/MMACl gene and its homologues, characterized by the 
following sequences: 



PTENexl-401 sense 

5 ' -cccttctactgcctcca -3' 



PTENexU. -465 sense 
5'- gggiagggggtctgagt -3 

PTENexl ATG sense 
5 ' - atgacYgccatcatcaaaga -3 

PTENexl R ^tisense 
5*- aggtcaa^tctaagtcgaatc -3 



20. 



The oligonucleotide primer for PGR and the sequencing of 
exon 2 of the PTEN/MMACl gene and its homologues, 
characterized by the following sequences: 



PTENex2F sense 
5'- atatttatccaakcattattgctat -3 
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PTENex2R antisensL 

\ 

5 ' - cttactacatcatcaatattgttcc -3 * 

\ 

A 

The oligonucleotide .^primer for PGR .and the sequencing of 
exon 4, intron j^axid exon^ 5 of the PTEN/MMAGl gene and 
xts homologues/ 
sequences : 

Zoo43sUV sense 



characterized by the following 



5 ' - tgtgctgagalgacattatgac -3-^ 




SPL5 sense 

... „„„.„„^ . 

Zoo44aRV antisens\e 
5 ' - ttgtctctggtccttacttc 



3 ' 




22. The oligonucleotide primer\ f or PGR and the sequencing of 
exon 5 of the PTEN/MMAGlL gene and its homologues, 
characterized by the following sequences: 



PTEN se sense 

5 ' - atcttgaccaatggctaagtg - 
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Zoo44aRV\antisense 

5'- ttgtcVctggtccttacttc -3* 

23. The oligonuV:leotide primer for PGR and the sequencing of 
exon 6 of \the PTEN/MMACl gene and its homologues, 
characterizeci by the following sequences: 

PTENexSF sens* 

5'- gga gta act att ccc agt cag ag -3' 



PTENex6R antiseSise 
5 ' - gca agt tec \gcc act gaa -3 ' 

24. The oligonucleotide primer for PGR and the sequencing of 
exon 7 of the PTEN/MMACl gene and its homologues, 
characterized by the following sequences: 




PTENex7F sense 
5 ' - cct cag t,t;t gtg gtc l^gc ^ca -3 



PTENex7R antislense 

5 ' - c ctt ttt lag cat,..ett gt^ Ifctg ttt -3 

25. The oligonucleotidde primer fo^TCR and the sequencing of 
exon 8 of the \ PTEN/MMACl g^nte and its homologues, 
characterized by ^he following s'^quences ; 

PTENexSF sense 

5'- caa aat gtt tea ctt tt^ ggt aaa -3' 
PTENexSR antisense 

5 ' - taa aat ttg gag aaa agt Wtc ggt t -3 



26. The oligonucleotide primer fdr PGR and the sequencing of 
exon 9 of the PTEN/MMACl ^g^ne and its homologues, 
characterized by the following sequences : 



PTENexSF sense 



\ 
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5 ' - gtg\ aag ctg tac ttc aca aaa ac -3 ' 
PTENex9tgk ant is ens e 

5 ' - aaa aaV att cag act ttt gta att tg -3 
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The method According to claims 1 to 17, characterized in 
that for \the DNA amplification a mixture of 
oligonucleotides is used which differ at the 3' region 
of the oligoAucleotide as regards its length by one or 
more nucleotides or which differ as regards' their 
nucleotide sequence at the 3 ' end of the oligonucleotide 
at one or more \positions . 



28. The method according to claims 1 to 17 and 26, wherein 
the oligonucleotides 



sense: 

5'- cga cgt tgt/aaa acg acg\gcc agt tgt get gag aga cat 
tat gac -3 ' , 

5'- cga cgt t^t aaa' acg acg gcc agt tgt get gag aga cat 
tat -3 • , \ \ 

5 ' - cga cgt tgV aaa aqg acg -gc^ agt tgt get 
t -3 ' , V\ ^^^V 

antisense : ^ 



gag aga cat 



A 



5'- cag gaa aca get atg act tgt\ etc tgg tec tta ctt e 
-3-, I \ 

5 ' - cag gaa aca ^ct atg act tgt etc tgg tec tta e -3 ' , 
5'- cag gaa aca get atg a&t tgt etc tgg tec t. -3* 



are used for the amplf icatdAon. 

29- The method according to cla\ras 1 to 17 and 26, wherein 
the oligonucleotides 



sense; 

5 ' - cga cgt tgt aaa acg acg gc^ agt tgt get gag aga cat 
tat gaa -3 ' , 

5'- cga cgt tgt aaa acg acg gcc\agt tgt get gag aga cat 
tat gac -3 ' , 



5'- cgaVcgt tgt aaa acg acg gcc agt tgt get gag aga cat 
tat gag V-S * , 

5 ' - cga agt tgt aaa acg acg gcc agt tgt get gag aga cat 
tat gat -J^* , 
antisense , 

5 ' - cag gaa\ aca get atg act tgt etc tgg tec tta ctt a 

5'- cag gaa ^ca get atg act tgt etc tgg tec tta ctt e 
-3' , 

5'- cag gaa a^a get atg act tgt etc tgg tec tta ctt g 
cag gaa ac)^ get atg act tgt etc tgg tec tta ctt t 

-3 ' 

are used for the \amplif ication, 

The method accordi\i^^G- claii^^ to 17, characterized in 
that DNA sequencing methods ^are used for the genetic 

analysis. \ \ 

/ \ \ \ 

The method according \;to claims 1 toJOr?', characterized in 
that DNA sequencing tiechni^ies^''^e iised in the genetic 
analysis for the PTEN/|1MAC1 and/or its pseudogenes and 
their homologues. 



The method of distinguishing the DNA of various species, 
characterized ir4 that ad least one^ hybridization probe 



pair is used, the mdlting points of different 
combinations are determined and compiled for each 
species into a panel. 



The method of distinguishing the DNA of various species, 
characterized in that at least one hybridization probe 
pair is used and at least ond gene segment is amplified, 
differing hybridization pAobe . pairs hybridize to 
different gene segments, and \the melting points of the 
different combinations are deteirmined and compiled for 
each species into a panel arid/or compared with this 
panel for the purpose of identification. 
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34. The methoti of distinguishing the DNA of different 
species according to claim 33, characterized in that at 
least one hybridization probe pair is used and at least 
one gene segment of at least one species is amplified, 
differing hybridization probe pairs hybridize to 
different gerie segments of various species, and the 
melting point^ of the different combinations are 
determined and \compiled for each species into a panel 
and/ or compared\ with this panel for the purpose of 
identification, 

35. The method of distinguishing the DNA of various species 
according to claims\33 and 34, characterized in that at 
least two hybridization probes of SEQ Nos . 3 to 8 are 
used, the melting points of different combinations are 



determined and compiled,, for -each species into a panel 




36. The method acdording to claims 33\and 34, characterized 



in that the species differentiation of pig DNA from 
various other species ±s made using the hybridization 
probe pair A1/A2 "as the hybridizatioa""pr pair. 

37. The method according^ to- claims 33 and 34, characterized 
in that the hybr idi zatdon probes are used in 
combinations Cl/C^; A1/B2; \a1/A2; C1/A2; B1/B2; B1/A2 
for the species dinf erentiatijpn between various species. 

\ 

38. LightCycler hybr idi zatioA probes for exon 5, 
characterized by the sequences; 

Al : 5 ' - tgc ata ttt gtt tc\ tec ggg caa att 
fluorescein -3 ' 

A2 : 5 * - LC Red 705 - tta aag gca\caa gat ttc tat ggg ga 

- ph -3 • 

Bl : 5'- tgc ata ttt att aca \tcg ggg caa att 
fluorescein -3 ' 

B2 : 5 ' - LC Red 540 - aag gca caa gd^ gcc eta gat ttc ta 

- ph -3 ' 
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CI: 5'- tgc \ata ttt gtt aca teg ggg taa att - 
fluorescein -3 

C2: 5'- LC Red^640 - aag gca caa gag gcc eta gat ttc ta 
- ph -3 ' 

39. LightCycler h|ibr idi zat ion probes for axon 6, 
characterized by \he sequences 

PTENex6FL 

5 * - tea tct gga tt^ tag ace agt ggc act - fluorescein 
-3 • 



PTENex6LC 640 
5'- LC Red 640 - ttc 
caa- ph -3 ' 



^aca aga tga tgt ttg aaa eta ttc 



40, 



PTENex6F* J 

5'- gtg cca ctg gte| tat aat cca gat- \f luorescein -3* 

PTENex6L* 7 05 \; V 

5 ' - LC Red 705- ttc ttt aac\ agg-^tag eta taa taa tac aca 
ta- ph -3 ' 



The LightCycler hybridizatlion probes for exon 7, 
characterized by the {sequences "^1 



PTENex7F* \ 

5*- taa agg tga aga tat att cct\cca att ea - fluorescein 
-3 • 

PTENex7L*640 

5 ' -LC Red 640- ace cac aeg aeg gga\ aga caa g - ph -3 



PTENex7 FL 

5 • -ggtaacggctgagggaactcaaagtac - f lAWescein -3 



PTENex7 LC ( 7 05-labeled) \\ 

5 ' -LC Red 705- tgaacttgtcttcccgtcgtgtidg- ph -3 



41. The LdightCycler hybridization probes for exon 8, 
characterized by the following sequences 

PTENexSF*^ 

5 * - tga caa gga ata tct agt act tac ttt aac aaa- 
f luoresceiri -3 ' 

PPTENexSL* 7\05 

5 * -LC Red 7 03^ - ctt gac aaa gca aat aaa gac aaa gc- ph - 
3 • 

PTENexS FLU 

5 ' - tgctatcgatt^cttgatcacatagacttccatttt - fluorescein - 
3 ' 



43 



PTENexS LCR ( 640-rabeled) 

5 ' -LC Red 640- actttttctgaggtttcctctggtcctggtat - ph -3 ' 



1^ 42. The LightCycler hybridization probes for exon 9, 
characterized the f ollowingXsequences 



PTENex9 FL 
5 ' -aac ate tgg*- 
-3 ' 

PTENex9 LC 640 

5'-LC-640- cct ctg gat ttg j^acg get cct eta ct - ph -3 ' 




tac aga agt tga act get- fluorescein 



Hybridization probe pair \a1/A2: specific to PTEN 
pseudogene pig, characterized by 



SEQ No. 3 Al: 5'- tgc ata ttt gtt tea tec ggg caa att - 
fluorescein -3 ' 



SEQ No. 4 A2 : 5 ' -LC Red 705- tta\aag gca caa gat ttc tat 
ggg ga - ph -3 ' 



44. Hybridization probe pair B1/B2: 
man, characterized by 



eeifie to pseudogene 



OB 
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45. 



46, 



SEQ No. 5 Bl: 5 
fluorescein -3 ' 



tgc ata ttt att aca teg ggg caa att - 



SEQ No. 6 B2 : 5 ' -LCyRed 640- aag gca caa gag gcc eta gat 
ttc ta -ph -3 ' 



Hybridization prob 
pseudogene man (C2 
characterized by 

SEQ No. 7 - CI: 5 ' -V 
- fluorescein -3 ' 




C1/C2: specific to PTEN 
bomologue of pig (CI), 



gtt aca teg ggg taa att 



SEQ No . 8 - C2 : corresporids to probe B2 



DNA sequences and/ or fragments of homologues of the 
PTEN/MMACl gene and/or of the homologues of the 
PTEN/MMACl pseudogene, which code for proteins involved 
in the cell-cell adhesion and cell= cycle regulation and 
have an indispensable function in embryogenesis of the 
respective species and which are compiled in the annex 
under "List of species sequences". 



47 . DNA sequences of homologues of the PTEN/MMACl gene 
and/or of homologues of the PTEN/MMACl pseudogene, which 
are compiled in the annex"*^>s5inder "list of species 
sequences", wnicn as c/Jmp^rea tsp the PTEN/MMACl gene 




comprise genetic 



and/ or the PTEN/MMAG'^ p 

variants such as base subs\:itutioJas and/or insertions 
and/or deletions and are\ suitea for identifying 

• y \ ^- 

corresponding specie^, . 



48. A kit for carrying out the menhod according to claims 1 

to 18 and further claims, comprising: 

a) one or more vessels comprisling PCR and/or 
sequencing oligdnucleotides brnding to highly 
conserved genes, the ouigonucleotides being 
optionally labeled radioacttively or by means of a 



dye or\in another way, 

b) vessel^ having further common reagents for DNA 
amplification and/or DNA analysis, in particular 
for DNA Sequencing, 

and 

c) a vessel \containing a control DNA which is suited 
for testiAg the oligonucleotides and the reaction 
conditions* 

49. The kit accordihg to claim 48 for carrying "out the 
method according \to claims 1 to 18 and further claims, 
comprising: 

a) one or more \ vessels with PGR and/or sequencing 
oligonucleotides according to claims 19 to 26. 

50. Kit for identifying! species for carrying out the method 
according to claiiAs'^rNjto 18 and further claims. 



comprising: ^ ^\ 




\ 

a) a vessel haVfihg \an oligbnucleotide pair comprising 
the following semiences :\ ^^^^^ 

5 ' - cga cgt /tlgt a^aapg-'^g gcc agt tgt get gag aga 
cat tat gac :-3 • ani3!5 ' - ca^g gaa aca get atg act tgt 
etc tgg tcc^^^tta ctfc c -3',\ 

b) two vesselsi^ with one of the following sequencing 
oligonucleotides each, these oligonucleotides being 
optionally labeled \:adioact|.vely or by means of a 
dye or in ano\jher waV: 

5'- cag gaa aca get atg ac -3' and 

5 ' - cga cgt tgt aaa acg aeg gee agt -3 • , 

e) a vessel containing a |control DNA, which is suited 

\ ■ 

for testing the oligonucleotides and the reaction 
conditions 



51. The kit (Light Cycler Kit) for carrying out the method 
according to claims 32 to ^ 37 and further claims, 
comprising \ 

a) one or more vessels coritaining PGR primers and 
hybridization probes. Which bind to highly 
conserved genes, the hybridization probes being 



b) 



and 
c) 



optionally labeled by means of a dye, 
vessels containitig further common reagents for DNA 
amplification arM/or DNA analysis, in particular 
for the Light Cveaer^A^^iyses , 

f/ 1 

1 coMaining a coritiY^l DNA which is suited 
nt.hf^ nil -i rroniir.1 ii-.* ides and the reaction 



a vesse 
for testing 
conditions . 



hybridizat 




The kit (Light C^^pLe^ 
according to cl-Cims 
comprising: V \ 11 

a) one or mor4 vessWls wi|ti PGR primers and 



rrying out the method 
I and further claims , 



to claims 38 to 42 



